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H3YHEHHE B03M05KH0H TPAHCOBAPHAJIbHOH 
H TPAHC<E>A30B0H IIEPE^AHH BOPPEJIHH 
KJIEIHAMH DERMACENTOR RETICULATUS (IXODIDAE) 

© C. A. Py^aKOBa, E. B. MaTymeHKO, B. B. Rkhmchko, 

H. K. ToKapeBHH, IO. B. AjHwpeiiMyK 

ripoBe^eHo HccjiexioBaHHe bo3mo>khom TpaHCOBapnajibHOH h TpaHCcimoBOM nepe^anH 
OoppejiHH KJiemaMH D. reticulatus. rioKa3aHa npuHimnnajibHafl B03M0>KH0CTb nepe^anH 
6oppeJIHH KJiemaMH 3T0ID BH£a, CnOHTaHHO HHC[)HimpOBaHHbIMH H SKCnepHMeHTaJIBHO 3a- 
pa>KeHHbiMH. Xoth 6oppejiHH b opraHH3Me KJiemeM D. reticulatus coxpaHHioTCH, ho Ha Bcex 
3Tanax nccjie^oBaHHH pa3JiHHHbix (J)a3 pa3BHTHH D. reticulatus yciaHOBJieHbi HH3Kne noKa- 
3aTejin HHC^HUHpoBaHHOCTH KJiemeM. D . reticulatus MOxeT BOBJieKaTbca b npouecc unpKy- 
jihuhh 6oppe;iHH b npnpoziHbix onarax HKE, ho He HMeeT CKOJibKO-HnGyab cymecTBeHHO- 
ro 3HaHeHHH ajih ero nojmep>KaHHH. 


HKCO^OBbie KJiemeBbie 6oppejiH03bi (HKE) — luhpoko pacnpocTpaHeHHan 
rpynna npnpoziHO-OHaroBbix MHcjieKUHH, nepe^aiomHXCH KJiemaMH poaa Ixo¬ 
des. Pojib KJiemeM Ixodes persulcatus Schulze, 1930 KaK ochobhoid nepeHOCHMKa 
SoppejiHH b SanaziHO-CHOHpcKOM pernoHe £OKa3aHa (KopeH6epr h jxp., 1987, 
1990, 1997; MaTymeHKO h jx p., 1993). JlecocTenHbie jiamuua(j)Tbi iora 3ana^HOH 
Ch 6 hph xapaKTepH3yiOTCH HajiMnneM 2 (jiOHOBbix bhaob ukcojxobux KJiemeM: 
/. persulcatus h Dermacentor reticulatus Fabr., 1794. Bonpoc 06 ynacTMM KJiemen 
D. reticulatus b nepe^ane Soppejinn nejiOBeKy ociaeTCH jxo HacTonmero BpeMeHH 
OTKpbiTbiM. ripn MCCJieaoBaHMM KJiemen D. reticulatus mqtojxbmh HMMyHOcJiJiyo- 
pecueHUHM HaMH 6buia noKa3aHa 3apaxceHH0CTb nepeHOCHMKOB aaHHoro bujxb 
SoppejiHHMH b 5.8 % cjiynaeB (PyaaKOBa m jx p., 1996). O/maKO M30JiHpoBaTb stmx 
S oppejiHM M3 KJiemen D. reticulatus Ha cpeae BSK-H He yaajiocb. Ilpn nccjieao- 
BaHHH nepeHOCHMKOB MeTO^OM mj,P c npHMeHeHHeM pecTpMKUMOHHoro aHajiH- 
3a paHee 6buio noKa3aHO HajiMHne boppejinn, 6 jim 3 kmx k Borrelia afzelii b 4.8 % 
cjiynaeB (PyaaKOBa h jxp., 2002). 

UHpKyjiHUHH OoppejiHH b npnpoaHbix onarax HKB ocymecTBJineTCH KJie¬ 
maMH H MejIKHMH MJieKOnHTaiOmHMH, HO B036y,aHTejIb MOXCeT TaKXCe COXpaHHTb- 
ch b KJiemax m 6e3 ynacTHH MJieKonHTaiomHx, TOJibKO 3a cneT BepTMKajibHon 
(TpaHCOBapnajibHOM m ropH30HTajibHOH) TpaHc4)a30B0M nepeaanM (no KpaHHen 
Mepe HeKOTopoe BpeMH mjim HeKorapoe hmcjio umkjiob pa3BMTMH KJiemen). Cno- 
coSHOCTb k TpaHCOBapnajibHOH m TpaHc4)a30B0M nepeaane Ooppejinn KJiemaMH 
/. persulcatus yxce ,noKa3aHa (KopeHbepr m jx p., 1988; EajiamoB m jx p., 1998; He- 
4)eaoBa, 2003), hto KacaeTCH KJiemen D. reticulatus , to aaHHbie o bo3moxchoh ne- 
peaane Soppejinn noTOMCTBy b jimepaType He npMBomrrcfl. 
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Uejibio HacTonmeM pa6ora HBMjiocb M3yneHMe bo3mo>khoh TpaHCOBapnajib- 
hoh m TpaHccJ)a30B0M nepejxanM 6oppejiMM KJiemaMM D. reticulatus. 


MATEPHAJl M METOflHKA 

fljiH npoBejxeHMH jxaHHOH pa6oTbi 6biJio nocTaBJieHO 3 OKcnepnMeHTa c npn- 
MeHeHneM MO/xejiMpoBaHMH ecTecTBeHHoro uMKJia MeTaMop(J)03a nepeHocHMKOB. 
1-m SKcnepHMeHT nocTaBJieH c uejibio ycTaHOBJieHMH bo3mo>khocth TpaHCOBa- 
pnajibHOM h TaHC(J)a30B0M nepejxanM 6oppejiHH noTOMCTBy ot cnoHTaHHo mhc|)m- 
UHpOBaHHblX CaMOK M CaMIXOB. riepBblH SKCnepMMeHT BKJTIOHajT CnOHTaHHO 3a- 
paxeHHbix 6oppejiHHMM MMaro D. reticulatus o6omx nojiOB, co6paHHbix b npM- 
pcuiHOM onare (c. nojxropojiKa OMCKoro p-Ha Omckom o6ji.), npejmapMTejibHO 
TeCTHpOBaHHbIX Ha HH(J)HIXHpOBaHHOCTb 6oppeJIMHMM. fljlfl 3T0r0 C 06 paHHbIX 
KJiemeM MH/iMBMjxyajibHO nojmapMJiMBajiM 2—3 cyT Ha 6ejibix Mbirnax, 3aTeM mc- 
cjiexxoBajiH Ma30K reMOJiMMcf)bi b PHHO c rMnepMMMyHHOM cbiBopoTKoft. B mto- 
re 6buio OTo6paHO 5 nap KJiemeM, cojxepxamnx 6oppejiMM b reMOJiMMcf)e. 

Uejibio npoBe/ieHHH 2-ro OKcnepMMeHTa HBJiHJiocb BbincHeHMe bo3moxhocth 
3apaxceHHH HeMHcjmuMpoBaHHbix MMaro KJiemeM D. reticulatus npn cobmccthom 
nMTaHMM co cnoHTaHHo MH^MUMpoBaHHbiMM MMaro /. persulcatus c noejiejxyio- 
mHM M3yHeHMeM 3apaxceHH0CTH 6oppejiMHMM noKOJieHMH ot Ka>K,aoro BM/xa KJie¬ 
meM. BtOPOM OKCnepMMeHT BKJIIOHaJI HeMH(J)MU,MpOBaHHbIX TOJIOXXHblX MMaro 
D. reticulatus o6omx nojiOB m cnoHTaHHo MH(J)MUMpoBaHHbix KJiemeM I. persulca¬ 
tus ■, co6paHHbix b tom xce npMpoziHOM onare, KOTopbix npoKapMJiMBajiM cobmcct- 
ho Ha 6ejibix Mbirnax. Ot6op cnoHTaHHo MH<j)MUMpoBaHHbix KJiemeM /. persulca¬ 
tus npoBOxxMjiM aHajiorMHHO TaKOBOMy D. retuculatus. 

Uejib npoBe^eHMH 3-ro SKcnepMMeHTa coBnajxaeT c uejibio nepBoro, t. e. ycTa- 
HOBJieHMe B03M0XCH0CTM TpaHCOBapMaJIbHOM M TaHC(})a30B0M nepejiaHM 6oppeJIMM 
noTOMCTBy, ho 3apaxceHHbie pojiMTejibCKMe napbi KJiemeM nojiyneHbi npM 3Kcne- 
pMMeHTaJIbHOM 3apa>KeHMM 0 C 06 eM M3BeCTHbIM IlITaMMOM 6oppeJIMM. 3-m 3KCne- 
pMMeHT coctohji M3 HeMH(J)MUMpoBaHHbix MMaro D. reticulatus o6oero nojia, koto- 
pbie 6buiM HaKopMjieHbi Ha jia6opaTopHOM 6ejiOM MbiuiM, 3apaxceHHOM niTaMMOM 
B. afzelii Ir-5215, Jno6e3HO npejxocTaBJieHHbiM npo(J)eccopoM 3. H. KopeH6ep- 
roM (HHH3M mm. TaMajieM, r. MocKBa). 

CojxepjKaHMe b jia6opaTopHbix yejioBMax KyjibTypbi KJiemeM, KopMJieHMe, no- 
jiyneHMe noTOMCTBa ocymecTBJuuiM no TarMjibixeBy c coaBT. (1990). HnueKjiajxKa 
HaHMHajiacb Ha 4— 8-m jxc Hb noejie KopMJieHMa. MacTb noTOMCTBa (jimhmhok m 
HMM(J)) MCCJiejIOBajIM Ha HajIMHMe 6oppeJIMM B rOJIOJIHOM COCTOHHMM, HaCTb KJie¬ 
meH KopMMjiM Ha cocyHKax jia6opaTopHbix 6ejibix Mbimen KaK juih noejiejxyiome- 
ro MCCJiejIOBaHMH CbITbIX JIMHMHOK M HMMCj) JUIH UeJieM KOHTpOJIfl pe3yJIbTaTOB 
MCCJiejIOBaHMH HaJIMHMH MJIM OTCyTCTBHfl 6oppeJIMM B TOJIOJIHblX JIMHMHKaX M HH- 
M(J)ax, TaK m juih nojiyneHMH ejiejxyiomeH cj)a3bi pa3BMTMH Kjiema. KopMJieHMe 
npenMarMHajibHbix (J)a3 ocymecTBJiajiM no ojxhom oco6m mjim nyjiaMM — jxo 20 jim- 
HMHOK MJIM JXO 5 HMM(J). ^JIH OnpejieJieHMH HaJIMHMH 6oppeJIMM nOTOMCTBO Kax- 
JXOM JIMHMM (no 100—150 JIMHMHOK M 20—50 HMMCj)) MHJXMBMJiyajIbHO MCCJiejXOBa- 
JIM B HPHO C TMnepMMMyHHOM CbIBOpOTKOM HHJXMBMJiyaJIbHO (KaK TOJIOJXHblX, 
TaK m noejie kopmjichmh). Beero McejiejxoBaHo 7 jimhmm KJiemeM, b tom HMCJie 
6 — D. reticulatus m 1 — I. persulcatus. Y 5 nap cnoHTaHHo MH^MunpoBaHHbix 
KJiemeii D. reticulatus 6buio MCCJiejxoBaHO b PHHO MHjiMBMjxyajibHO 530 jimhm¬ 
hok, 274 hmmcJ) bi m 61 MMaro; y cnoHTaHHo MH(J)MUMpoBaHHbix I. persulcatus m 
CBo6ojiHbiM ot 6oppejiMM napbi D. reticulatus noejie eoBMecTHoro kopmjichmh Ha 
OJXHOM Jia6opaTOpHOM XMBOTHOM MCCJiejXOBaHO — 36 JIMHMHOK M 108 JIMHMHOK M 
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18 HMMCj) COOTBeTCTBeHHO. JIH4HHKH H HHM(J)bI AAH Onpe^eJieHHH reHOBM^a 6op- 
pejiHM 6bijiH HCCjieAOBaHbi mqtojxom llUP-nflPO. Y 3KcnepHMeHTa;ibHO hhcJ)h- 
UMpoBaHHbix uiTaMMOM B. afzelii Knemen D. reticulatus HCCAeAOBaHa caMKa no- 
cjie AMueKjiaAKH h 270 roAOAHbix ahhhhok mctoaom AByxpayHAOBOH niJP c no- 
cjie^yiomHM ceKBeHMpoBaHHeM nojiyneHHbix aMnjiHKOHOB. 


PE3YJlbTATbI H OECY>KAEHIiE 

H 3 yqeHMe BepTH Kaji bHOH h ropH 30 HTajibHoii nepe^ann y 
cnoHTaHHO HH(J)HUHpoBaHHbix KAemen D. reticulatus. Hccacao- 
BaHHe noTOMCTBa cnoHTaHHO HH(f)HUHpoBaHHbix D. reticulatus no 3 BOJiHeT OTMe- 
THTb cjie^yKDmee. BoppeAHH 6 bum oOHapyxeHbi y Bcex c{)a 3 pa 3 BHTHH Knemen 
(Ta 6 ji. 1 ). 

y TOAOAHblX AH4HH0K peTHCTpnpyeTCH 3Ha4HTeJIbHbIH pa36pOC BejIHHHHbl 

ypoBHH HOCHTejibCTBa OoppejiHH (ot 0 ao 4.5 %). Y HanHTaBiimxcA ahhhhok 
3Ta BejnmHHa cocTaBjiHjia ot 10.5 ao 13.3 % h 6biJia A0CTaT04H0 oahopoahoh. 
MH(J)HUHpOBaHHOCTb CbITbIX HMMCj) peTHCTpHpOBaAaCb B 2—0.5 pa3a HHXCe, 4eM 
y cbiTbix ahhhhok (b npeAeAax oahhx h Tex xe jihhhm). PerHCTpnpyeMbiH cpeA- 
hhh ypoBeHb HH(|)HUHpoBaHHOCTH HMaro (6e3 pa3ACJieHH4 no noAy) npnMepHo 
COOTBeTCTBOBaA HH(J)HUHpOBaHHOCTH CbITbIX HHM(J). Flo AaHHbIM F1UP, B AH4HH- 

Kax D. reticulatus oOHapyxcHBajincb HK 6oppejinn. 

H3y4eHMe bo3moxchocth nepeAann OoppejiHM ot KAemen 
I. persulcatus KJiemaM D. reticulatus npn cobmccthom n ht a hhh. 
riocAe coBMecTHoro nHTaHHH Ha oahom xchbothom D. reticulatus (caMKH h caM- 
ua), b reMOjiHM(J)e Korapbix He 6bmo oOHapyxceHO OoppeAHH, HH^nunpoBaHHon 
caMKH /. persulcatus b noTOMCTBe o6ohx bhaob KJiemeft oOHapyxceHbi 6oppeAHH. 
YpoBeHb nOpaXCeHHOCTH OoppeAHAMH HanHTaBUIHXCH AHHHHOK (npH nyAOBOM 
KopMJieHHH) /. persulcatus h D. reticulatus 6bm (J)aKTHHecKH hachthhch h cocTaB- 
AHA 8.3 H 9.2 % COOTBeTCTBeHHO (Ta6A. 2). MeTOAOM nUP B AH4HHKaX I. persul¬ 
catus h HHM(J)ax D. reticulatus onpeAeAeH tchobha SoppeAHH — B. afzelii. 

TaKHM o6pa30M, OoppeAHH oOHapyxtHBaAHCb KaK y roAOAHbix, TaK h y Hann- 
TaBLUHXCH AH4HH0K H HHM(j). HH3KHH ypOBeHb BbIHBAeHHA OoppeAHH npH HC- 
CAeAOBaHHH roAOAHbix oco6eft h noBbiineHHe HHcJiHunpoBaHHOCTH nocAe KopM- 
AeHHH MOXCeT 6bITb CBH3aH KaK C TaK Ha3bIBaeMbIM MexaHH3MOM peaKTHBaUHH, 
TaK H C oOMeHOM MeXCAy npeHMarHHaAbHbIMH (J)a3aMH pa3BHTHH (AH4HHKH hah 
HHM(J) bi) npn nyAOBOM kopmachhh. Otmchcho HeKOTopoe CHHXceHHe ypoBHH 


Ta6jiHiia 1 

3cJ)cJ)eKTHBH0CTb TpaHcoBapnajibHOH w TpaHcc{)a30B0H nepeziaMH 6oppejiHH 
y cnoHTaHHO HH<})HUHpoBaHHbix KJieuieft Dermacentor rericulatus 

Table 1. The effectiveness of transovarial and transphase transmission of borreliae 
in spontaneously infected ticks Dermacentor reticulatus 


Oa3bi pa3BH- 

rojioaHbie 

HanHiaBLunecfl 

Bcero 

thh KjiemeH 

Hccji. 

nojio*. 

P ± 2m 

Hccji. 

nojiox. 

P ± 2m 

Hccji. 

nojio)K. 

P± 2m 

Ahmhhkh 

220 

7 

3.2 ± 2.4 

180 

20 

11.0 ± 4.6 

400 

27 

6.8 ± 2.6 

HHM(J)bI 

72 

2 

2.8 ± 3.8 

78 

4 

5.1 ± 5.0 

150 

6 

4.0 ± 3.2 


npHMeHaHHe (3aecb h b Ta6ji. 2). P — % ocymecTBjieHHOH TpaHC(J>a 30 B 0 H h TpaHCOBapnajibHOH nepeaaHH 
6oppejiHH, m — oiiiH6Ka noKa3aTejia. 
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Ta6jiHua 2 

3cJ)(i)eKTHBH0CTb TpaHCOBapnajibHOH h TpaHccJ)a30B0M nepeaa4H OoppeJiHH 
y KJiemew Dermacentor reticulatus, MH(})HUHpOBaHHbix npH cobmccthom nHTaHHH 
c HMaro Ixodes persulcatus 


Table 2. The effectiveness of transovarial and transphase transmission of boreliae 
in the ticks Dermacentor reticulatus infected duting a joint feeding 
with the imago of Ixodes persulcatus 


0a3bl pa3BH- 

rojioiiHbie 

HanmaBrnnecH 

Bcero 

thh KJiemen 

Hccji. 

nojiox. 

P ± 2m 

Hccji. 

nojiox. 

P ± 2m 

Hccji. 

nojiox. 

_j 

P ± 2m 


D. reticulatus 


JIH4HHKH 

36 

0 

0 

108 

10 

9.3 ± 5.6 

108 

10 

HHM(J)bI 

36 

1 

2.8 ± 5.4 

18 

3 

16.7 ± 16.8 

18 

3 

HMaro 

61 

6 

9.8 ± 7.6 

— 

— 

— 

61 

6 


JIH4HHKH 



0 


I. persulcatus 

0 36 3 8.3 ± 9.2 | 72 


4.2 ± 4.8 


HH(j)HUHpOBaHHOCTM B npOLteCCe MeTaMOp(£)03a OT JIHHHHOK K HHM(j)aM. riOKa3a- 
Ha npwHUHnHajibHaH B03M0;>KH0CTb BepTHKajibHOM nepeaann 6oppejiHH othm bh- 
aoM KJiemeii ot HMaro ao HMaro. 

H3yqeHHe BepTHKajibHOH h ropH30HTajibHOH nepeaanH y 
3KcnepHMeHTajibHO HH^HunpoBaHHbix KJiemeH D. reticulatus. 
Flpn nHTaHHH Ha jiaSopaTopHOM xchbothom, 3apa;>KeHHbiM HiTaMMOM B. afzelii , 
caMKa HH(J)HUHpoBajiacb h nepeaaBajia Ooppejinn jihhhhkbm, hto noaTBepxaaeT- 
ch MeTOAOM aByxpayHaoBOH UUP c nocjieayiouaHM ceKBeHHpoBaHHeM noJiyneH- 
HblX aMnJIHKOHOB. npH HCCJieaOBaHHH 72 rOJIOAHbIX JIHHHHOK MCTO^OM HMMy- 
Ho4)JiyopecueHUHH 3apaxceHHbie oco6h BbiHBJieHbi He 6buiH; npn nccjieaoBa- 
HHH 270 rOJIO£HbIX JIHHHHOK MQTOJXOM mj,P yCTaHOBJICHa HH^DHUHpOBaHHOCTb 
b 2.2 % i 0.9. Y caMKH nocjie HHueiuiaaKH h y rojioaHbix jihhhhok oSHapyxn- 
BajiCH reHOBH^ Soppejinn, HaeHTHHHbin irnaMMy Ir-5215. 

B pe3yjibTaTe npoBeaeHHbix HCCJieaOBaHHH noKa3aHa npHHUHnnajibHaH B03- 
MOxcHOCTb TpaHCOBapnajibHOH h TpaHC(f)a30B0H nepeaann Soppejinn KJiemaMH 
D. reticulatus KaK y cnoHTaHHO HH^HunpoBaHHbix KJiemen 3Toro Bnaa, TaK h 
b cjiynae hx 3KcnepHMeHTajibHoro 3apaxceHHH niTaMMOM Soppejinn. BepoaTHO, 
OoppejiHH b opraHH3Me KJiemen D. reticulatus coxpaHHiOTCH, ho HHTeHCHBHOCTb 
pa3MHOxeHHH HH3Ka. B nojib3y 3Toro npeanojioxceHHH roBopHT h to, hto hh- 
TeHCHBHOCTb HHcjmunpoBaHHH OoppejiHHMH Ha Bcex 3Tanax HCCJieziOBaHHH D. re¬ 
ticulatus (HMaro pO£HTeJIbCKHX nOKOJieHHH, JIHHHHKH H HHM(J)bI — TOJIO^Hbie H 
HanHTaBixiHecH, HMaro aonepHero nomneHHfl) xapaKTepn3yeTca hh3khmh noKa- 
3aTejiHMH — bo Bcex cjiynanx b PH HO perHCTpnpoBajiHCb eanHHHHbie 6oppejinn 
b HecKOJibKHx nojiHx 3peHHH. HojiyneHHbiMH HeaaBHO aaHHbiMH MOJieKyjinp- 
HO-OnojiorHHecKHx Hccjie^oBaHHH c onpeaejieHneM HyKJieoraaHbix nocjieao- 
BaTejibHOCTen ycTaHOBJieHO HajiHHHe b KJieinax D. reticulatus ,U,HK 6oppejinn 
KOMnjieKca Borrelia burgdorferi sensu lato (PyaaKOBa h ap., 2004). He hckjhohc- 
ho, hto OoppejiHH b KJiemax D. reticulatus HaxoaflTcn b HeKyjibTHBnpyeMon (jiop- 
Me H BblflBJIHIOTCfl TOJIbKO MeTOaOM nHP. BepOHTHO TaK3Ke, HTO CnOCOSHOCTb 
k TpaHCOBapnajibHOH h TpaHC(J)a30B0H nepeaane 6oppejinn y KJiemen D. reticula¬ 
tus CBOHCTBeHHa jmuib HeKOTopbiM reHOBnaaM Soppejinn (6jih3khx k B. afzelii ), 
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nocKOJibKy b jimepaType hmciotch aaHHbie o hcbo3mo>khocth Taxon nepeztanH 
B. garinii KaentaMH D. silvarum w H. concinna (Sun, Xu, 2003). 

TaKHM o6pa30M, noayneHHbie HaMH ztaHHbie CBnzteTeabCTByiOT o tom, hto 
mientH D. reticulatus Moryr BOBaexaTbCH b npouecc uHpKyjiHunn Soppeanw b 
npnpoziHbix onarax MKB, ho He hmciot CKoabKO-HHSyztb cymecTBeHHoro 3Hane- 
hhh zuih ero no^ep>KaHHn. 
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A STUDY OF POSSIBLE TRANSOVARIAL 
AND TRANSPHASE TRANSMISSION OF BORRELIAE 
BY THE TICK DERMACENTOR RETICULATUS (IXODIDAE) 
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SUMMARY 

A study of possible transovarial and transphase transmission of borreliae by the tick 
Dermacentor reticulatus is carried out. The possibility of borreliae transmission by the ticks 
of this species being infected spontaneously as well as experimentally is shown in principle. 
Although borreliae are preserved in the organism of D. reticulatus , low values of the infesta¬ 
tion are established in the different stages of D . reticulatus development and in all steps of 
the study. D. reticulatus may be involved in the process of borreliae circulation in natural 
foci of tick-born borreliosis, but this species has no a significant importance for the mainte¬ 
nance of it. 



